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What is the problem?
Å Rapid changes in grid outpacing 

current modeling and analytic 
capabilities

Expected Outcomes
Å Drive development of next-

generation tools that address 
evolving grid needs

Federal Role
Å Attack strategic technology gaps 

in tools capabilities
Å Partner with industry for 

demonstrations and to focus R&D 
Å Work with vendors to transition 

R&D into practice

Planning and Design Tools
Summary 

Simulating Interactions 
Across Domains

Increase Resolution 
and Fidelity

Modeling Uncertainty

Technology Gaps

Computational speed
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Activity
Technical Achievements 

by 2020
1. Scaling Tools for 
Comprehensive 
Economic 
Assessment 

Å Enhance performance of 
stochastic production cost 
modeling from 100 to 10,000 
transmission nodes; expand to 
include distribution system. 

2. Developing and 
Adapting Tools for 
Improving 
Reliability and 
Resilience 

Å Scalable simulation framework 
that couples transmission, 
distribution, and 
communications systems for 
integrated modeling at regional 
scale. 

3. Building 
Computational 
Technologies and 
High Performance 
Computing (HPC) 
Capabilities to 
Speed up Analyses 

Å Scalable math libraries and tools 
for enhanced analysis; co-
simulation frameworks to 
support coupling of tools and 
models, uncertainty 
quantification, and systems 
optimization. 

Activities and Technical Achievements
MYPP Activity Description

Algorithms and libraries

New planning and design 
tool capabilities 

VADAR
Pipeline

Speeding up  
simulations
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Foundational Projects

 

Distribution domainðit is likely to contain actors in the Operations domain, such as a 

distribution management system, and in the Customer domain, such as meters. 

Underlying the conceptual model is a legal and regulatory framework that includes policies and 

requirements that apply to various actors and applications and to their interactions. Regulations, 

adopted by the Federal Energy Regulatory Commission at the federal level and by public utility 

commissions at the state and local levels, govern many aspects of the Smart Grid. 

Such regulations are intended to ensure that electric rates are fair and reasonable and that 

security, reliability, safety, privacy, and other public policy requirements are met.
49

 The 

transition to the Smart Grid introduces new regulatory considerations, which may transcend 

jurisdictional boundaries and require increased coordination among federal, state, and local 

lawmakers and regulators. The conceptual model must be consistent with the legal and 

regulatory framework and support its evolution over time. The standards and protocols identified 

in the framework also must align with existing and emerging regulatory objectives and 

responsibilities. The conceptual model is intended to be a useful tool for regulators at all levels to 

assess how best to achieve public policy goals that, along with business objectives, motivate 

investments in modernizing the nationôs electric power infrastructure and building a clean energy 

economy. 

  

                                                 

 

Figure 3-1 Interacti on of actors in different Smart Gr id Domains through Secure Communication Flows  

and Electrical Flows. 
49 See, for example, the mission statements of NARUC (http://www.naruc.org/about.cfm) and FERC 

(http://www.ferc.gov/about/about.asp). 

Page 33 



55

Foundational Projects

1.4.15 - Development of Integrated Transmission, 
Distribution and Communication Models (Lead:  PNNL)

Create HELICSÊ, an 

open-source co-

simulation platform, 
enabling interactions 
between leading 
commercial & lab 
developed simulators on 
a wide range of 
computing environments 
(HPC to laptop).


